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Prof. F. J. Himpsel, Department of Physics, University of Wisconsin-Madison
1150 University Ave., Madison, WI 53706-1390

e-mail: fhimpsel @wisc.edu Phone: 608-263-5590 Fax: 608-265-2334

Madison, July 8, 2014
Prof. Takashi Takahashi
WPI-AIMR and Department of Physics
Tohoku University
Sendai 980-8578, Japan

Subject: Planned 3 GeV storage ring in the Tohoku province

Dear Prof. Takahashi,

The planned 3 GeV storage ring matches the " sweet spot” of the synchrotron radiation
spectrum, which alows a great deal of versatility. It ranges from the true soft X-ray range
(100-1000 eV, including the sharpest core levels for optimum chemical sensitivity) through
the "tender X-ray" region (1-5 keV, covering Mg, Al, S for earth science and P, S for
biochemistry) all the way to hard X-rays (> 5 keV for protein cystallography, environmental
science, and chemistry in realistic environments). It uses the recent "ultimate storage ring"
design, where a large number of bending magnets achieves a small deflection angle per
magnet, thereby reducing the emittance of the electron beam to its fundamental limit. As a
consequence the photon beam reaches full spatial coherence, which greatly benefits X-ray
microscopy. X-ray microscope beamlines arein high demand at storageringsin the US. They
complement electron microscopes by providing detailed information about the chemical state
of the specimen, using the rich spectroscopic information obtainable via X-rays. This is
particularly important for energy-related research (batteries, artificia photosynthess,
catalysts) and for the design of new, nanostructured materials. An important goal for the
intended industrial applications is rapid access and return. Currently, synchrotron light
sources all over the world are handicapped by oversubscription and rigid schedules. A new
light source with the capacity to handle many parallel users, combined with streamlined
access and appropriate support by beamline scientists, would dramatically enhance the impact

of synchrotron radiation on industrial research and development.

Sincerely, jF) w

(F. J. Himpsel, Ednor M. Rowe Professor of Physics)
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Professor Hiroyuki Hama (Manager of SLiT-J project)
Research Center for Electron Photon Science
Tohoku University Mikamine 1-2-1, Taihaku-ku
Sendai 982-0826, Japan
July 2, 2014
Dear Prof. Hiroyuki Hama,

It is my great pleasure to write this supporting letter for the proposed new synchrotron facility
(SLiT-J) in Tohoku, Japan. This synchrotron will be the most brilliant soft x-ray synchrotron in
Japan and Asia, and will surely generate a good amount of exciting new results in many scientific
fields, and bring the soft x-ray research in Japan to the world leading position.

Let me first introduce myself. Previoudly | was a full professor in Physics at Boston College,
US, with a research area focusing on angle-resolved photoelectron spectroscopy (ARPES) study of
high-temperature superconductors, and a frequent user of synchrotron facilities around the world. |
am now a Chief Scientist of the Institute of Physics, Chinese Academy of Sciences. Over the last five
years, | have been working on constructing a state-of-the-art soft x-ray beamline for ARPES and
PEEM in Shangha Synchrotron Radiation Facility (SSRF), and a strong proponent of constructing a
next-generation high-energy synchrotron in Beijing, which isnow inits R&D phase.

From what | understand, although Japan has quite a few synchrotron facilities, many of them
are considerably old and noncompetitive internationally. Spring-8, as a flagship high-energy
synchrotron facility in Japan, will likely undergo an ambitious upgrade/rebuild in a not-no-distant
future, which would make it one of the best high-energy (or hard x-ray) synchrotron in the world,
possibly a fourth-generation storage ring or ultimate storage ring (USR, defined as a diffraction-
limited high-energy synchrotron). However, Japan currently lacks a high-brilliance medium-energy
synchrotron facility, which is an ideal multidisciplinary platform for soft x-ray research. For
example, our group, while often traveled to international medium-energy synchrotron facilities (e.g.,
ALS in US, SLS in Switzerland, BESSY in Germany, and Diamond in UK) to perform ARPES
experiments in the VUV and soft x-ray region, found it rather difficult to perform a good ARPES
measurement in Japan’s synchrotron facilities. | think many researchers feel the same way, especially
my Japanese colleagues in the same/similar field. This phenomenon has lasted for over twenty years,
and it clearly hindered progresses in some of important areas such as material science which Japan
clearly has maintained an advantage. The proposed SLiT-J project is finally a good one in the right
direction, and | urge a fast implementation of it to prevent Japan slipping further in this area, given
the fact that several new advanced medium-energy storage rings, such as NSLS-11 in US, Max-1V in
Sweden and SIRIUS in Brazil, will come into commissioning in the near future.

The conceptual design of SLiT-J is quite impressive given its compact size (340-m
circumference) which is definitely budget friendly, although | personally prefer a bigger ring, to
increase the brightness on one hand, and create more floor space for experiments on the other hand,
which is critical at a later stage but is usually sacrificed at the design phase to save money. | would
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also encourage more high-end beamlines, such as super-high-resolution ARPES and RIXS
beamlines, to be built initially, in order to maximize an immediate impact to material science.

The location of the proposed SLiT-J is also well balanced in term of distribution of
synchrotron facilities in Japan, in fact it is quite surprising that no synchrotron is found in the
northern part of Japan. Tohoku area, with its famous University and some good research institutes
around it, is no doubt the ideal place to house this new synchrotron. Many scientists around that area
will be benefited from it greatly, and many outside users from other areas of Japan and from other
nations will be attracted to this facility, thus enhancing a visibility of science in Tohoku, and likely
rejuvenate this area which has been hit hard by the 2011 Tohoku earthquake and tsunami.

In summary, | wholeheartedly support this proposal of building SLiT-Jin Tohoku, which will
significantly enhance the scientific creativity and productivity in the northeast part of Japan.

Sincerely,

Hong Ding

Distinguished Professor and Chief Scientist
Institute of Physics, Chinese Academy of Sciences
Tel: +86-10-82649200

Email: dingh@iphy.ac.cn
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SLAC NATIONAL ACCELERATOR LABORATORY

STANFORD SYNCHROTRON RADIATION LIGHTSOURCE

Professor Hiroyuki Hama (Manager of SLiT-J project) June 28, 2014
Research Center for electron Photon Science

Tohoku University

Mikamine 1-2-1, Taihaku-ku

Sendai 982-0826, Japan

Phone: 81-22-743-3432

E-mail: hama@lns.tohoku.ac.jp

Dear Prof. Hama;

| have been asked to review material and send you comments about the plans for the SLiT-J,
(Synchrotron Light in Tohoku, Japan) project.

The planners of this facility have have done well in taking into account developmentsin light
source technology over the past decade or s0. They have effectively exploited these
developments to come up with an extremely cost-effective, modest size, intermediate energy
facility with nanometer sized photon beams that offers extremely high performance, particularly
inthe VUV-Soft X-ray part of the spectrum, which is now lacking in Japan. Such beams will be
especially useful in many basic and applied research areas, including environment, new materials,
and energy.

| commend the planners for including a solar panel/battery system to provide significant amounts
of energy, minimizing the use of fossil fuels. With such a system Japan will join similar efforts
that are underway in Europe (where the DESY laboratory is promoting solar power systemsin
North Africato supply renewable energy to laboratories in Europe), the US (where plans are
being developed to produce significant amounts of clean energy with photovoltaic arrays
mounted on the 3 km long roof of the linac klystron gallery) and the Middle East (where
consideration is being given to a solar thermal power plant to provide power to the SESAME
light source now in construction in Jordan).

When this project comes into operation Japan will be well positioned in all parts of the photon
spectrum, with Spring-8 providing high performance at high x-ray energies, and SLiT-J
providing this for VUV-Soft X-ray beams.

When this project is approved it will be important to establish an international review/advisory
panel to make sure that the final design takes advantage of continued developmentsin light
source technology.

Sincerely,

Herman Winick

Assistant Director & Professor (research), Emeritus

Stanford Synchrotron Radiation Lightsource Division of the

SLAC National Accelerator Laboratory (www-ssrl.slac.stanford.edu)
Prof. (research), Emeritus; Applied Physics Dept, Stanford Univ.
http://home.slac.stanford.edu/photonScienceFaculty Search. html#Winick

2575 Sand Hill Road e Mail Stop 69 e Menlo Park, CA 94025-7015
winick@ .slac.stanford.edu e 650-926-3155 e Fax 650-926-4100

SLAC is operated by Stanford University for the U.S. Department of Energy
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Solid State and Structural Chemistry Unit

(A UGC CENTRE FOR ADVANCED STUDY)

Indian Institute of Science, Bengaluru 560012 INDIA
Telephone: ++91-80-2293-2945 and 2360-7576 (Direct), 2293-2336 (Office)
Telefax : ++91-80-2360-1310 & 2360-0683 Telegram: ‘SCIENCE’
Email: sarma@sscu.iisc.ernet.in Url: http://sscu.iisc.ernet.in/DDSarma/

Dr. Dipankar Das Sarma, FNA, FASc, FNASc, FTWAS
Fellow, American Physical Society

Professor and Chairman

(Also, Guest Professor, Department of Physics, Uppsala University, Uppsala, Sweden; and
Distinguished Scientist, Council of Scientific and Industrial Research - Network of Institutes
for Solar Energy, New Delhi)

To

Professor Hiroyuki Hama (Manager of SLiT-J project)

Research Center for Electron Photon Science, Tohoku University
Mikamine 1-2-1, Taihaku-ku

Sendai 982-0826, Japan

June 18, 2014
Dear Prof. Hama,

Recent successive discovery of various novel materials such high-temperature
superconductors and graphene requires precise and detailed analysis of their structure and
electronic states to realize the unprecedentedly high superconducting transition temperature
and the anomalously high carrier mobility. Of course, such measurements need a very high
space- and energy-resolution supported by an intense probing light flux with its very small
beam size. Having gone through the proposal, I find that the proposed SLiT-J project
undoubtedly provides an excellent opportunity to meet these current demands among many
researchers. It is important to note here that the construction of a third-generation synchrotron
facility in Japan has an important meaning for researchers in Asia, because many projects to
construct a third-generation synchrotron are going on in many Asian countries. | expect that
the SLiT-J will be a front runner, leading these projects.

I highly appreciate the proposed plan of SLiT-J, which aims at a high brilliance and a high
emittance with a nano-meter-size beam. The high brilliance and emittance proposed in SLiT-J
enable the precise and nano-scopic analysis of materials even with a tiny size sample. We
know that many researchers have been struggling to grow a “large” single crystal to measure
with the synchrotron radiation. In this sense, | have no doubt that SLiT-J will be
enthusiastically welcome by the community across a wide variety of research fields, such as
materials science, solid-state physics, chemistry, biology, medicine, pharmacy, archaeology,
and all other research fields that need precise microscopic analysis of materials.

SLiT-J covers a wide range of photon energy from soft to hard x-ray region. It is well
known that soft x-ray has an advantage in analyzing the electronic states of materials, while



hard x-ray is particularly suited for investigating the structure of materials. In this sense,
SLiT-J is a well-balanced synchrotron to simultaneously study both the structure and the
electronic states of materials with the remarkably high accuracy. Considering a recent rush of
discoveries of new functional materials in material and life sciences, a third generation
synchrotron such as SLiT-J would definitely play a key role to promote these cutting-edge
researches.

Thus, | strongly support the SLiT-J project. | hope for its early realization by the support
from your government. | am certain that the SLiT-J will contribute immensely to the
development of science and technology, not only of Japan but also of the world.

Sincerely yours,

D. D. Sarma

Chairman and Professor,
Solid State and Structural Chemistry Unit
Indian Institute of Science, Bangalore
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MAX-PLANCK-INSTITUT FUR CHEMISCHE PHYSIK FESTER
STOFFE
MAX-PLANCK INSTITUTE FOR CHEMICAL PHYSICS OF SOLIDS

Prof. Dr. Frank Steglich

MPI CPfS, Néthnitzer Str. 40, 01187 Dresden, Germany

Dresden, 19 June 2014

Dear Prof. Hiroyuki Hama, Manager of the SLiT-J Project:

Herewith | would like to warmly recommend the installation of a new synchrotron facility in
the Tohoku area, Japan, which should provide enormous opportunities to keep Japanese rese-
arch at the forefront science.

Many of the challenging, urgent problems in today’s natural science call for light sources with
ever increasing brightness and extraordinary low emittance. BESSY I, the third-generation syn-
chrotron facility in Berlin, Germany, started its operation in 1988 and has served as a major high-
brilliance photon source, which now attracts about 2,500 scientists every year from all over the
world. Following the success of BESSY II, within the last two decades a surge in constructing
third-generation synchrotrons has prevailed in several European countries, like UK, France,
Switzerland, Italy and Spain. All these synchrotron facilities are now contributing to the remarkab-
le development of science and technology in Europe and beyond.

Japan is one of the front runners in the field of materials science. Needless to say that the
precise analysis of the structure and electronic states of matter is essential in this very research
area. Here, synchrotron-radiation light provides one of the most powerful tools to investigating the
structure, for example, of proteins and studying the electronic states of emergent materials, such
as high-temperature superconductors. | am well aware of the fact that quite a large number of
well-educated and -trained scientists and engineers are working in the Tohoku area, competing
with leading international groups in the field of condensed-matter physics and materials science.
The disastrous earthquake, that has hit Tohoku three years ago and led to enormous damage
among people and to buildings, had dramatic consequences for the local synchrotron-research
group. As | learned from my colleagues at Tohoku University, almost all experimental apparatus
were completely destroyed by this earthquake. In view of such a drawback, it is most reassuring
for me to see that the research in Tohoku appears to steadily recover, which gives me the deep
conviction that the construction of a third-generation synchrotron in the Tohoku area will not only
further accelerate the recovery from that disaster, but also provide a wealth of new stimuli. This
would largely contribute to the development of science not only in Japan but also worldwide.

Therefore, | would like to strongly support the SLiT-J project and hope that it may be realized
as soon as possible.

Yours sincerely,

Professor of Physics
Director em.,
MPI for Chemical Physics of Solids
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Stanford Synchrotron Radiation Lightsource
SLAC National Accelerator Laboratory
2575 Sand Hill Road
Menlo Park, CA 94025

Stanford, July 8, 2014.

Professor Hiroyuki Hama, Manager of SLiT-J project
Research Center for Science Electron Photon Science
Tohoku University

Mikamine 1-2-1, Taihaku-ku

Sendai 982-0826 JAPAN

Dear Professor Hama,

I have been asked to write a supporting letter regarding the SLiT-J Project. It is both a true
pleasure and a privilege for me to respond to this request.

I have been provided with three documents describing the scope and background of the SLiT-J
project:
1. Characteristic features and society — accountability of a new plan for the Tohoku
Synchrotron Radiation Facility (8 pages).
2. Project “SLiT-J”, Synchrotron Light in Tohoku, Japan (8 pages).
3. A new plan for the Tohoku synchrotron radiation facility: Synchrotron Light in Tohoku,
Japan (SLiT -J): white paper |1, dated May 14, 2014 (10 pages).

First of all I would like to applaud and compliment the initiative for the proposal of a modern 3
GeV storage ring based synchrotron radiation (SR) source, since it would fill a present “gap” in
the capabilities of synchrotron radiation to the users in Japan. This should be seen in the
historical background that Japan was first in the world to build a SR source dedicated to the
VUV spectral region and that the Photon Factory, which has been spectacularly successful over
the years in serving a large user community in the x-ray spectral region, was one of the first
sources (together with SRS in Daresbury and NSLS in Brookhaven) dedicated to the x-ray
region. In the UK SRS has been replace by Diamond and in the US NSLS is being replaced by
NSLS II. Japan has a number of highly successful SR sources in the VUV region and SPring-8 is
of course in the forefront world-wide for research in the hard x-ray region. Therefore it is quite
natural to me that a consideration is given to replace the Photon Factory and filling a “gap”, in
particular in the soft x-ray region, that I believe is recognized both nationally in Japan and from a
global consideration of the SR development. Document 2 provides very impressive performance
parameters for the proposed facility.

The scientific case, as detailed in Document 1, for going ahead with the proposed 3 GeV source
is very compelling, in particular for the spectral region up to 5 keV. In my opinion the scientific
case is convincing both in serving the specific needs of the Japanese SR research community but
also for advancing and maintaining Japan in the international forefront of SR research in a
number of exceedingly important basic research and technology development areas.

As | understand it the proposed facility will be built in an area where there are no well-
established infrastructures for accelerator technology and support for a large user community.

2575 Sand Hill Road MS69, Menlo Park, CA 94025 Tel: 650-926-3456 Email: Lindau@slac.stanford.edu
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Experience has shown that a modern SR facility can be constructed, commissioned and operated
successfully under these circumstances. But there are also examples where delays, cost over-runs
and below expected performances have been a problem under these circumstances and that the
learning curve has been very painful. Therefore, close attention has to be paid to these aspects.
The documents do not give any extensive details but there are certainly statements expressing a
well-understood awareness of these aspects.

Document 3 deals in some great detail with why the Tohoku area is the most appropriate site for
the new facility. From general considerations |1 am fully convinced that a suitable site can be
identified as far as geological considerations are concerned. For more than 40 years | have been
working at a place, SLAC, located in an active earthquake zone but without any detrimental or
negative impact on the productivity of the facility.

I am quite familiar with the excellent research at both universities and institutes in the Tohoku
area. This area can certainly provide a stimulating intellectual and academic environment and is
also the location of technologically advanced companies. | can make similar statements for other
areas in Japan, for instance the Tokyo area, but do not have the insights to be in a position to
comment on the geopolitical considerations discussed in some detail in Document 3.

On page 4 in Document 3 a detailed summary is given on the status of 3 GeV SR facilities
worldwide. In view of future and global developments | would like to make some observations. |
believe it is fair to say that a paradigm shift occurred when a seven-band achromat lattice was
proposed for MAX IV in Sweden, a proposal that would bring the emittance down to 0.1-0.2
nmrad. This facility is now under construction and will be operational in 2016. This new
approach has been adapted for future upgrades by both high-energy SR rings: ESRF, APS and
Spring-8 and is under consideration at a number of facilities, for instance DIAMOND and
SOLEIL, that have a comparable energy to SIiT-J. From a global perspective it is relevant to
pose the question how competitive SLiT-J will be with an emittance potentially 5-10 times larger
than these sources. From the provided documentation it is clear that consideration has been given
to these global future developments, for instance emphasis on spectral region and cost (about
50% increase in circumference would be needed to reach 0.1-0.2 nmrad).

In summary, it is with great enthusiasm that | support the initiative for a 3 GeV SR source in
Japan. It will maintain and further strengthen Japan’s role as providing world-class basic
research and innovative technology developments based on synchrotron radiation.

Do not hesitate to contact me again if you think I can be of any help in providing further
information.

Yours sincerely,

b
» .-"ﬁ"_. -I

Ingolf Lindau

Professor Emeritus, Lund University and Stanford University
Fellow, American Physical Society

Member, Royal Swedish Academy of Sciences
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July 20, 2014
Professor Kiyoshi Ueda
Institute of Multidisciplinary Research for Advanced Materials
Tohoku University

Dear Kiyoshi,

Many thanks for sharing with me the documents regarding plans for SLiT-J, the proposed
medium energy Synchrotron Light source in Tohoku. | think that you and your colleagues have
come up with a compelling case, and an outstanding design.

As | think you know, we in Berkeley are planning to rebuild the ALS to a multibend achromat
lattice, with similar motivation to what you present in your white paper. We are constrained in a
number of ways: The new machine must fit into the existing building, and the ALS can not be
shut down for an extended period. Other laboratories with existing lightsources (SPring-8, ESRF,
APS) are struggling with similar issues. You are in the extremely fortunate situation that you can
optimize the machine design without these constraints! Furthermore much of the high-risk
developments in magnet design and vacuum engineering are being performed at other places,
such as MAX IV and Sirius, followed by further work at these other high energy rings.

Your plans, as ours, emphasize the science that needs to be done with soft and tender X-rays.
It is important for the funding agencies and the responsible government officials to realize that
high energy rings, such as SPring-8 can not satisfy the need for soft X-ray beamlines, hence
there is a very strong need for dedicated lower energy facilities. SLiT-J will be the ideal such
facility, which will also be further expandable with the addition of an FEL.

The plan is timely, and well thought out. Looking at the history, it strikes me that Japan has not
built a light source, except the FEL, SACLA, for just about 15 years, while new, modern rings

have been sprouting in China, Taiwan, Europe, Brazil and the US! Time has come for Japan to
make the move!

As you can see, | am enthusiastic about the plans for SLiT-J. Please let me know if there is
anything | can do to help it come into being on a rapid time scale.

Sincerely yours

A Kxﬂ;
Janos Kirz

Distinguished Professor Emeritus, Stony Brook University
Scientific Advisor, ALS

Ernest Orlando Lawrence Berkeley National Laboratory Phone: (510) 486-5423
One Cyclotron Road, MS 15R0217 Fax: (510) 486-4960
Berkeley, CA 94720-8237 JKirz@lbl.gov
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Physik-Institut

Universitat Zirich
Physik-Institut
Winterthurerstrasse 190
CH-8057 Ziirich

Telefon +41 44 635 5721
Telefax +41 44 635 5704
www.physik.uzh.ch

Professor Hiroyuki Hama Osterwalder Jirg
Manager of SLiT-J Project Professor

. Telefon direct +41 44 635 5827
Research Center for Electron Photon Science Telefon Sekr. +41 44 635 5781
Tohoku University osterwal@physik.uzh.ch

Mikamine 10201, Taihaku-ku
Sendai 982-0826, Japan

Zurich, July 25, 2014

Letter in Support of the Project for a Tohoku Synchrotron Radiation Facility

Dear Professor Hama

With interest | have read your White Paper Il on the SLiT-J project, as well as the Plan and Outline documents
presenting some selected data on the planned characteristic features. Working as a Swiss Scientist in
Switzerland | can only encourage you to push vigorously ahead with this challenging endeavor. 20 years ago we
had started a similar initiative for a medium energy synchrotron radiation facility, where we had to convince
scientific communities and politicians that it would be scientifically very profitable to have such a source in our
country, even though similar facilities existed in neighbouring countries (Germany, Italy and France). We
succeeded, and clever technical design choices and excellent management, and quite importantly the presence
of a strong local user community in materials science, chemistry, physics and the life science, made the Swiss
Light Source an unprecedented success story.

With nine million people living in the Tohoku region (compared to 8 million in Switzerland), and with strong,
internationally top-rated scientists in many scientific disciplines hungry for low-emittance, high-quality synchrotron
radiation in the soft to medium hard x-ray region, your situation is now quite similar. Moreover, storage ring
design has gone a far way in the last 20 years, the latest optimized magnetic lattices now being installed in Max
IV ring in Lund/Sweden and in several upgrades of existing synchrotron radiation facilities in the world. The
Tohoku facility will be able to implement all these new features and take them one step further in order to reach
truly nanometer-sized x-ray beams in this lower to medium energy range. This would complement the facilities at
KEK, SPring-8 and HiSOR in an ideal way, distributed well geographically across Japan.

As it happened in Switzerland with the SLS, the Tohoku facility will strengthen the scientific communities in
Eastern Japan by providing top quality synchrotron radiation to beamlines, the designs of which will be defined
with the participation of the local users. In my own case, the SLS gave me the opportunity to design and build a
novel photoelectron spectrometer with a three-dimensional spin polarimeter, which soon took us to the forefront
of research on topological insulators by means or spin-resolved ARPES. Having a set of unique beamlines and
end stations will also bring scientists from all over the world to the Tohoku facility and foster scientific exchange.

Again, | strongly encourage you to go forward with your initiative and wish you the best of successes.

With best regards

Jiirg Osterwalder
Professor

Seite 1/1
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Paul MORIN

Science Director

Synchrotron SOLEIL
Pr Kyoshi Ueda
Tohoku University
Japan

Saint-Aubin, July 25th, 2014

Dear Pr Ueda, dear colleague

You told me recently about a plan for a new synchrotron-radiation facility in Japan : the
SLiT-J project. Thank you for the detailed documentation you sent me, which I found
extremely useful and well argued.

For me, the idea of building a state of the art intermediate synchrotron facility in Japan is
unescapable. Japan has always been at the forefront of synchrotron based research, and
numerous instruments (especially in optics) have been created in Japan and used worldwide.
Your own research findings in the field of AMO (Atoms, Molecules, Optics) have been
determining in the last decade, getting a deep insight into ultimate concept of quantum
mechanics.

Nowadays, considerable efforts are done worldwide to improve by one or two orders of
magnitude the brilliance (and thus the efficiency) of the existing installations: the so-called
“ultimate storage ring” or “Diffraction Limited Storage Ring” (DLSR) are proposed as new
machines or upgrade of existing ones. This will definitely generate a breakthrough in
synchrotron based science. MAX IV in Sweden is opening the way to this trend, and similar
rings like DIAMOND and SOLEIL are already starting calculations to propose in the coming
years such a major upgrade of their installations. At higher energy, Spring8, ESRF and APS
are already well advanced in their respective plan.

At SOLEIL (like in other places), we will however be faced to a crucial dilemma: as soon as
we will start the SOLEIL upgrade, we will have to stop our installation for at least one year
and a half, which is of course very risky as we may “loose” our users. Thus, I consider an
extremely good strategy if Japan can start the upgrade of Spring8 after SLiT-J to be in
operation. Indeed, although the two rings are complementary because of their different
energies, the advances made in under-vacuum undulators technology, allows a reasonable
overlap in photon energy delivery: your users community will be extremely satisfied of such a
chronology.



I heard about an intermediate energy ring in Japan for a long time, but with different
proposals which were not able to converge into one. It seems that now, you finally succeeded
in proposing a single project, supported by the whole Japanese community. This is an
extremely favorable situation, which warrants a massive future involvement of the scientists.

In addition, if we examine the SR based science worldwide, there is a clear lack of photon in
the so-called “tender-Xray” photon energy range. SLiT-J will definitely fill this gap. Indeed,
in this energy range one can find very important core levels like Sulfur, Chlorine so important
in environmental science for instance, but also in other fields (toxicity, geoscience, chemistry
etc...).

DLSR are not only fashionable items: they will really improve spectral resolution for cutting
edge spectroscopy, and they will also revolutionize imaging technics (direct and indirect) by
means of extended coherence length of the photon beams: so-called “round beam” (same
vertical and horizontal divergence and size) will be optimally used through diffractive optics
(Fresnel zone for instance).

In conclusion, I fully support your proposal which will allow the scientific Japanese
community to keep its world leading position, in an ideal timing with respect to a future
upgrade plan of Spring8.

Sincerely yours,

P.Morin
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To whom it may concern,
Hereby, | would like to declare my full support for the construction of the advanced soft x-ray synchrotron radiation

facility in Tohoku, Japan (Tohoku Ring, SLiT-J).

In fact, although Japan has a few synchrotron radiation facilities (national and regional ones), there is no competitive
facility for the soft x-ray and VUV energy range (10-1000 eV). This is in stark contrast to the existence of an world
leading synchrotron radiation facility for the hard x-ray energy range, SPring-8. As is well known, Spring-8 has served as
the pioneering and leading facility during last 20 years in the hard x-ray synchrotron radiation science and applications
together with facilities in Europe (ESRF) and United States (APS). The scientific and technological impacts brought by
these three facilities are truly tremendous and substantial. However, the large hard x-ray facilities cannot cover the whole
range of synchrotron radiation science and applications due to their weakness for the soft x-ray and VUV radiation,
where important areas of spectroscopic and spectromicroscopic science and applications exist. For these reasons, a few
leading countries in research constructed and have operated high-brilliance medium-scale synchrotron radiation facilities
dedicated to soft x-ray and VUV energy ranges. These include the world leading facilities such Advanced Light Source
(US), Max-I1 (Sweden), and Elletra (Italy), more recent ones of Soleil (France) and Swiss Light Source (Swiss). These
facilities started from the middle of 1990’s and continued to provide huge impact in both pure and applied science. Very
unfortunately and even tragically, Japan did not put a proper effort in this field of synchrotron radiation science with no
high-brilliance soft x-ray synchrotron radiation facility for last 20 years. The major related facilities of Japan, Photon
Factory and UVSOR, could not compete properly with the high brilliance synchrotron radiation facility from as

early as late 1990’s.

I by myself have witnessed that the Japanese soft x-ray and VUV science community has suffered severely from the
lack of a proper research facility although there exist many top quality scientists with highly original science projects in
Japan in this field. These scientists have been gradually loosing their competitiveness and the their world leadership and,
moreover, the in-flow of young generation of researchers has gradually reduced. | definitely think that this kind of
situation should have not happened and is high undesirable for the whole science and technology community of Japan.
Therefore, | feel very happy to hear that Japanese government after all has decided to construct a new high brilliance soft
x-ray synchrotron radiation facility and | hope this decision is not too late to catch up the development of soft x-ray

synchrotron radiation science and applications brought by the leading facilities in US and Europe.

On the other hand, | believe that the construction of high brilliance soft x-ray synchrotron radiation facility is
very much timely right now. This is because, through last 10 years, there has been huge technical and conceptual
development for the ultra-high brilliance synchrotron light source, which should be called as the next generation
storage-ring type light source with distinct characteristics and application areas from free electron lasers. That is, through
the recent development, one now can challenge to construct a synchrotron facility with the electron emittance (which
determines the brilliance of the light produced) below 1 nm and a few leading facilities are currently aiming even
100-300 pm (Max-1V in Sweden below 300 mp and APS-II in US about 100 pm). Namely, synchrotron-based light
sources will evolve in next 5 years into a largely unprecedented region of performance and this is the most substantial

development after a few leading facilities broke 10 nm emittance limit in late 1990°. Indeed, very recently, a few new



medium-scale synchrotron radiation facilities were constructed as Diamond (UK), SSRF (China), and TPS (Taiwan) with
electron emittance of 1-3 nm and the ambitious new facilities of Max-1V (Sweden), and NSLS-1I (US) are under
construction to break the 1 nm emittance limit. I strongly argue that Japan should not be any later in constructing the new

generation soft x-ray synchrotron radiation facility.

I by myself as the member of the presidential advisory committee of Korea have proposed to construct a facility very
similar to the current Tohoku Ring project as early as 2007. The synchrotron energy was 3.0 GeV with the emittance of 1
nm to host 26 linear sections. Note that this plan is bigger than Tohoku ring with the same challenging specification even
at that time. Considering the recent fast development of synchrotron radiation facilities over the world and the currently
operating challenging projects of Max-1V, NSLS-II, and the most recent one of APS-II, | think that the technical goal of
Tohoku Ring is not too ambitious and not too distinct. I mean, the technical and scientific goal of the Tohoku project
must be put higher than declared presently. Otherwise, this facility after a long waiting of 20 years will become only one

of the active new facilities but not a truly unique and leading one.

In this occasion, | also would like to advise a few extra things, which I think very important. The first is that Tohoku
project should also include sufficient amount of funding for very high level beamlines and experimental end stations.
Without such funding guaranteed initially, this facility would have great difficulty in competition with other facilities
constructed earlier. The second is the regional role and leadership. Although there are Chinese, Taiwanese, and Korean
synchrotron radiation facilities, some of which will be new and competitive, Japanese facilities traditionally have played
a very important leading role in this region. In order to resume such a leading role in soft x-ray field, Tohoku Ring
project should be, from the beginning, designed as an international user facility. This means that the plan should include
various international user groups and collaboration projects from the beginning. Moreover, the construction of nice user

facilities such as a guest house should be solidly formulated.

In summary, I, sincerely and with all my heart, support the Tohoku Ring SLiT-J project, suggest this facility
aim really high, even higher than planned now, and finally hope its great success.
July 25, 2014

Han Woong Yeom
Director, Center for Artificial Low Dimensional Electronic Systems, Institute for Basic Science

Professor, Department of Physics, Pohang University of Science and Technology

POSTECH, Hoja-dong, Nam-gu, Pohang, Korea, 790-784

Tel +82-54-279-2091 | FAX +82-54-279-8779 | www.ibs.re.kr



12 : Han Woong Yeom (Z%5R)

A AR O FALHT I Btk 2 &2 X #R v 7 v be Ui Th D SLIT-I O
HERETE A, FAMIRREAICEKFT 5,

AHARIZIZ, BEBIUCHFBREKICE - THEESNDILDOEZEZEH T, Yo7 a ha gt
FeHEa% D3N DDFAE L TWD AN, 10 235 1000eV D= 3L —fHik D BFZZ48 48 i Bk X
FREEIRIC T TP DB D 7 m b a SRR IEAAE L TV Ry, —75 SPring-8
(FLE) & W ) i X AREI D > > 7 m b o U IE SR A ) — R T2 512H D BAR
DR X HRFEIR & A X MRFEI O B EREER O IRBUE, #ed TR BRI 7RI D D & B 2 B
D,

E<HmbNTWD K 5T, SPring-8 1, ESRF (7 7 &) BL N APS (7 A U H) LA
T, 20ITOIEVEE X 7 v ba SR FORENR G2 R LT D, 2
N0y bu oGRS, BRI OERICZ KN ORENREREEZ HT2H L
22 EIEE D ETHARWVA, i X ARk DB e A4 B U772 KRR %, 4R X # s &
OEZEEEAMEIR O B ORI ICT R B D72 SRR OISO To
kA SR —F 5 LI TE RV, )i, Lol Bk X #RfEE K OB 22 g Ik o fik
S A RO LR 3 2 B8R 70 43 Y6530 O SERERF ST & TR RFSEIE, FER IS B e b5ty
FEEZ2 O, 2L TEROEENS, BPFROIBERNLGICH HE DN Dk, #&
XrfEI I L OV 22 SR AMEI & B L 7 PR OB A RS EEE D> v 7 v b m UG
ek A dE R LiEE L C D, ALS (7 A U A1), MAX-TI (A7 x=—TF ), ELETTRA
(A X2 V7)., SHIZHEITTIE SOLEIL (7 7 > A) BILOVSLS (AA A) 72 EM, ZOHBD
7o O DS HHERRIZFEY L. 37T 1990 FAEIXITHME) 2 Bl s U ERERF 73 K OUS R

DR EREIRE 52T\ 5,

REFKREIR T LT, BARTIT Z OXBREEBO B R 2 R S 5 72D O] 72 1
DIHD e ST, AARICHT 28 X #rifEds J O 28 EEAT7E D EE ik Th 5
Photon Factory (-2 < (X) 33 T% UVSOR (i) 1 1990 D% 00, 5o b okt
FREFRIT R L CRERBENEZID Z L1, FA, R X FRfElR R L OVE 225041 I 0
FFE 24T 9 BAROREZE D, MEA OFEE S UWOBFEHE 2R B0 5, @) 2 fF 2 23
FEELRNWZ L THELL, ZLTHESNEEHERNR Y —X—v vy T2REITRD, E6I
XTI A~SINT 2 FOHROBIZEE S IRBIZHD L TSR E ZNE T2 L AT
T, TLTZO XY RFRIL, AAORFEIFICEN TR > TIRER2NWI L TH,
ELEELWVBDOTIIARWVWEEZ TS, Len-> T, FATHARBUFA S L E kiR X
v ra o U B T A E VI ML EBVWTREEFT LKL, £ L
T, 7AVABIO T —1 SO 72 X BRAFRISENO < 7o, 2 OWREAET
TRNWZ L &S TV D,

A3 R X MR 2 BT 5 2 Lk, E DO TRERIC) o722 L L& X T
W5, FHUI, 221 0FEDH BT, vornr bar RO EREEICONWTOE 2



BIOERAREHERL, BEMES 7o ba UL, AREFL—F—ois
R D b 726 SNTWERDO S O L 134 B7p D REZ FF ORI OERE Y > 7D
IR LRI D RE LD LR > TNDENETHD, ITETIE, B EOREE 2 ke
LEFE—LOTI v F A% 1 [nm] BLF & 58T TR Y | KO lERIZH
VWTCIE, 100-300 [pm] (7 : 0.1-03nm) A HEEICINTWD, L& XIE AV=—FT D
MAX-IVEB X O7 A U D APS-TT 789 HERIZE L4 300 [pm]E L TF 100 [pm] TH 2,
TRbb, SEKROY Y7 v ha USRI O TROVEMERRIZEIEL WD Z &N
TRIND, T 1990 FFAREEIT, RO A= v Z > A% 10 [nm] &35 H
12 R L CLURO R & 0l TH D, 4592, DIAMOND(A ¥ U R), SSRF(H[E), TPS(&
) mEomEEy 7 v ba UL, =Xy # A 13 [nm] A E#ER L TV D, £
LT, =3I v XA 1 [nm] ORAEZEZDHT 7 v o ek 0N, MAX-IV
(AT =—T2) BELONSLS-Il (7 AV B) THEATWHWLEREZEZET DL, BARITIK X
FREEIR A AR LWl v 7 m b e UG A RAICER T REEE B R LD,

FLE 2007 05 #EENCI WD THALBEST R E & R OIRE AT 5 KFTHEEEDFEFZE
BEOWRE L 7> T, bbb OFHEIX, =3/ X—30 [GeV] . 26 DEMBETEAH
LN OEFE—LDOTI v X A 1[nm] OB CTH D, T OFIEIEEACHE Y &
DHRBBEDOEDOTHY , ML LTI b D Th o7z, ITFEOMR ORI
7 v b v USROS MAX-IV,  NSLS-TT3 LY APS-TT (2331) 5 PRk 71 2
BET D HALBE L OBAN 72 BEEIL, SIEEBHOHNORRR O LITEZ LR
W, L7238 TRMT, ALEES E OB 7R, B BRIZS HICEm<HD T EnEE LW
EEZTNWD, IHRTHUE, 20 FEORALHE A, BB M & e84 O ATRe
NHLTEOTHD,

ZOXDRBENS, BBEFICEBELEZ TWHHEAIZOWT, W O0DHE%E L
20, ETIE, MO TREAKEOE —LT A L ERERAT —V a VEBET L7012, #H
H RSB T 5+ BEOBEREZHEHT 5 & Thd, ZIUIHoREED RN
RENTWRWEES, BITT 5 7 a ba U bHehEsk & OB IIREC /22 525
2 ThdH, —oHIE, HURBYREE L JBEMICET 5 2L Th D, TE. AR LU
EIZBWT G EBRZRES a2 boFfo s 7 a b o VDR 2548 LT 5 28,
HARDY 7o ha U EakiE, 2 o7 27 ik CEERE %%tbf%tmﬁ
bb, £ LT, K X BEEIROMIIIT D B AROFERY I 2 [R5 9 5 7212, HALAUH
til%%&ﬂm%m%kLtw%kbfm#éﬂébﬁﬂhék%szé Thebb,
BAL BRI, EERR R HE AR S OERFEEEC L > THEDONINEH D, &5
2, @& D XD RFIHE OFNEN:A & 258 M OEMHICE L T, HFERFEO L &2
HOHNDLZENEE LY,

Bet2lo, BALHS LRI 2 LD T2 & L b, RN I DICEWEEEZ BT 2
EERBREL, FHEOKX Rk E L,



HZB Helmholtz

Zentrum Berlin

Helmholtz-Zentrum Berlin flir Materialien und Energie GmbH | Hahn-Meitner-Platz 1 | 14109 Berlin

Prof. Dr. Alexander Fohlisch

Professor Kiyoshi Ueda Universitat Potsdam , )
. AT Mathematisch-Naturwissenschaftliche Fakultat

Institute of Mult|d|SC|pI|nary Research Institut fiir Physik und Astronomie

for Advanced Materials Experimentelle Physik

. . Karl-Liebknecht-Stral3e 24-25, Haus 28
Tohoku University

41 KawaUChi’ Aoba-ku Director, Institute for Methods and
Sendai, Miyagi, 980-8576 Instrumentation in Synchrotron Radiation

Research,
JAPAN Helmholtz Zentrum Berlin fir Materialien und
Energie.
Albert-Einstein-Strale 15
12489 Berlin

Tel +49 30 8062-1 4985
Fax +49 30 8062-1 4987

Alexander.foehlisch@helmholtz-berlin.de

Berlin, 28.04.2014
Letter of Support:

The SLiT-J: Synchrotron Light in Tohoku, Japan addresses in a timely manner pressing
societal issues surrounding reaction mechanisms for cleaner chemistry and key processes
for energy conversion and storage. In addition it is tailored to investigate on the nanometer
scale lightweight materials for energy efficient transportation and to shed light onto the
materials behind future information technologies. These societal, technological and
scientific issues have in common that they require for their ultimate understanding
synchrotron radiation in the soft X-ray energy range at highest brilliance to create the
element specific contrast required. With the multi-bent achromat SLiT-J facility Japan has
proposed a very powerful plan to deliver this crucial radiation in a multi-user 340m
circumference storage ring. In particular the source emmittance is strongly enhanced over
both existing and planned facilities. The multi-bent achromat SLiT-J design closes a
performance gap within the landscape of Japanese Synchrotron Radiation light sources
and creates ideal complementarity. On the international scale the 3GeV design will create
a leading soft X-ray source with the potential to attract leading international researchers. In
addition to the storage ring source, the up-grade towards a seeded soft X-ray FEL is
pointing in the direction of ultrafast dynamics with coherent light, with the promise to see
the often fluctuating nanometer lengthscale of disordered matter. In summary, |
congratulate the Japanese colleagues on this innovative project and fully support the
development and implementation of SLiT-J based on its scientific, technological and
societal relevance.

Sincerely Yours,

Alexander Fohlisch
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Ref.: Synchrotron Light Source in Tohoku-Japan (SLiT-J)

Dear Kiyoshi,

Thank you very much for sharing your ideas about proposing to build
SLiT-J, a new ultra bright 3 GeV Synchrotron Light Source in Tohoku,
Japan. | have read the document with great interest and pleasure and |
applaud you and your colleagues to your vision. SLiT-J is a very much
needed facility to keep Japan at the forefront in synchrotron based science
and technology.

In worldwide comparison and competition, Japan and Japanese scientists
have established a long standing excellent record. Japan was one of the
first Nations to build dedicated synchrotron facilities and in addition to
some smaller sources, like UVSOR, the Photon Factory at Tsukuba and
SPRING 8 were at the forefront worldwide, when they were initially
established. With SACLA and the SPRING 8 upgrade, Japan is keeping

that position, as far as FEL science and Hard X-ray science are concerned.

However for the VUV/Soft X-ray range, which covers very much needed
spectroscopy research, imaging, and materials characterization, a modern
first rate synchrotron facility is lacking in Japan. Other countries are
moving ahead due to the substantial improvements in accelerator
technology that have been realized worldwide over the last decades, since
the Japanese facilities were built originally.

Japan, as a country at the forefront of Science and Technology and a
society whose wealth is based upon advanced materials development, a
facility such as SLiT-J is very much needed, to complement the existing
facilities Spring 8 and SACLA with first rate, state of the art spectroscopy
and microscopy for materials characterization, science and technology

The SLit-J proposal aims at closing the gap that is opened by advanced
facilities such as MAX-IV in Sweden or more close-by the new source in
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Taiwan or the Shanghai Light source. The design of SLiT-J, as presented
in the documents, is state of the art and very well thought out with
enhancement options for future developments. To my knowledge, this
facility will be superior, or at least competitive, to any facility under
construction in the world right now. SLiT-J will greatly improve the
scientific capabilities in the Soft X-ray range, resulting in higher resolution
imaging and spectroscopy instrumentation. This will bring the excellent
materials research and technology in Japan to new heights.

| wish you and your colleagues very much success in working to realize
the SLiT-J project and these ideas. If, there is any way | can help, please
dont hesitate to call on me.

With best regards

Prof. Dr. Dr. h.c. Wolfgang Eberhardt
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Prof. Kiyoshi Ueda

Institute of Multidisciplinary Research for Advanced Materials
Tohoku University

Katahira 2-1-1, Aoba-ku

Sendai 980-8577, Japan

Dear Kiyoshi,

I am happy to offer my very strong support for your initiative to build a 3-GeV
synchrotron radiation facility with high brilliance in Tohoku, referred to as SLiT-J. As
you know, there is very high excitement around the world for building new and
updating old facilities to offer ultrahigh brilliance x-ray beams, and plans are underway
in Europe, North America, Asia, and South America to realize this dream.

As the Science Deputy at the Advanced Light Source in Berkeley, | am actively
engaged in developing the science case for an upgrade to a multi-bend achromat lattice
that will provide ultrahigh brilliance, with diffraction-limited photon beams up to about
2 keV. When completed, this will continue to serve the world’s vibrant soft x-ray
community for at least a few decades. | fully understand the value of such facilities and
believe that within the next decade all world-leading facilities will operate with
ultrahigh brilliance.

I want to offer a few thoughts concerning the value of ultrahigh brilliance x-ray beams
to attack modern problems in chemical, material, physical, biological, and
environmental science. Fundamentally, brilliance is the metric that determines how
long it will take to accomplish certain classes of very important experiments. In
particular, experiments that seek few nanometer spatial resolution, broad temporal
sensitivity, and full spectral contrast benefit markedly from, and indeed are impractical
without, high brilliance. High brilliance, therefore, will provide the sensitivity to probe
functional materials and functioning devices as they operate — on relevant length and
time scales and with diverse contrast mechanisms. This is the crucial, enabling aspect
of ultrahigh brilliance since it allows experiments in diverse modern contexts, from low
power electronics to batteries to micron-scale catalytic reactors — any beyond.

Ernest Orlando Lawrence Berkeley National Laboratory Phone: (510) 486-5039
One Cyclotron Road, MS 80R0114 Fax: (510) 486-4960
Berkeley, CA 94720-8229 SDKevan@Ibl.gov



I am not an accelerator physicist, but the technical plan outlined in your documents fits
into what | understand about current efforts to produce ultrahigh brilliance storage
rings. SLiT-J will become an essential tool to study the important classes of problems
outlined above. | think such a facility is essential to maintain Japan’s long history of
leadership in synchrotron radiation science.

I look forward to seeing you next month at our workshop, which is focused on
elaborating the science drivers for ultrahigh soft x-ray brilliance. This should be an
energizing and very useful workshop for all of us.

Sincerely,

Stephen Kevan

Division Deputy for Science
Advanced Light Source
Lawrence Berkeley National Lab
Berkeley, CA.
SDKevan@Ibl.gov
510-486-5039

Ernest Orlando Lawrence Berkeley National Laboratory Phone: (510) 486-5039
One Cyclotron Road, MS 80R0114 Fax: (510) 486-4960
Berkeley, CA 94720-8229 SDKevan@Ibl.gov
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